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doi:10.1016/j.ejvsextra.2010.05.003Abstract We present two young patients with persistent lower leg pains on exercise. Both
had previously been investigated and treated with bilateral, 4-compartment fasciotomies
for presumed chronic compartment syndrome with no effect on their symptoms. Vascular
imaging in both relaxed and resisted plantar-flexed positions revealed a diagnosis of popliteal
artery entrapment syndrome (PAES) and both patients underwent bilateral release of the
popliteal arteries to curative effect.
These cases highlight the importance of appropriate investigation of young patients with
claudicant symptoms, as the diagnosis of PAES is easily missed with conventional vascular
imaging and can lead to irreversible arterial damage.
ª 2010 European Society for Vascular Surgery. Published by Elsevier Ltd.
Open access under CC BY-NC-ND license .Introduction
Popliteal artery entrapment syndrome (PAES) is a rare
condition where the popliteal artery is compressed in the
popliteal fossa during plantar flexion. Symptoms are similar
to intermittent claudication but the patient cohort is
markedly different, with young athletes being primarily
affected. Although rare PAES is an important cause of
morbidity within this demographic.jvs.2010.05.021.
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r Vascular Surgery. Published byWepresent two cases of PAES. Both patients were initially
diagnosed with chronic compartment syndrome and treated
unsuccessfully with fasciotomies before undergoing popli-
teal artery release to curative effect.We believe these cases
are noteworthy as both patients had been initially mis-
diagnosed and had undergone unnecessary surgery.
Report
The first patient was a servicewoman who was previously fit
and well. In 1997, at the age of 20, she began to complain
of bilateral cramping calf pains after 200 m of running. She
had no risk factors for peripheral vascular disease and
clinical examination of her lower limbs was normal
(although the presence of peripheral pulses was notElsevier Ltd.Open access under CC BY-NC-ND license .
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paedic surgeon by her GP with a presumptive diagnosis of
chronic compartment syndrome. Over the next 4 years she
underwent 2, bilateral, 4-compartment fasciotomies with
no improvement in her symptoms. She did not undergo
compartment pressure studies of her legs before or after
her decompressions. Her symptoms persisted and she was
medically discharged from the Armed Forces in 2002.
In late 2006 she was re-referred with the same symptoms
of bilateral cramping calf pains on exercise. Again, clinical
examination was normal but duplex USS of her popliteal
vessels in relaxed and plantar-flexed positions showed
occlusion of the popliteal arteries when in resisted plantar
flexion, giving a diagnosis of PAES. This was confirmed on
MRA (Figs. 1 and 2). In early 2008 she underwent bilateral
popliteal artery release for a type IV PAES. In clinic 3
months post-operatively she was asymptomatic.
The second patient, a 36-year-old man, was referred in
2008 with lower limb oedema; he had undergone bilateral
4-compartment fasciotomies in 1993 for presumed chronic
compartment syndrome. However he continued to
complain of exertional pains similar to those before he had
his fasciotomies. Duplex USS of the lower limb revealed
type V PAES, which was again confirmed on MRA. He
underwent bilateral PAES release in early 2009. At 4 month
follow up he was free from claudication and his oedema had
improved.Figure 1 Magnetic resonance angiogram showing occlusion
of the popliteal arteries in plantar flexion, more pronounced on
the right. This was in keeping with the clinical picture of more
severe symptoms in the right leg.
Figure 2 Magnetic resonance angiogram showing the normal
popliteal arteries of the same patient in a relaxed position.Discussion
Exertional lower limb pain in young patients is more likely
to be caused by musculoskeletal pathology than intrinsic
vascular disease. Potential causes include chronic
compartment syndrome; prostatic (medial tibial
syndrome); tendinitis of the posterior tibial tendon and
tibial stress fractures. Vascular causes include external
compression of major vessels (e.g. cystic adventitial
disease, popliteal artery entrapment) and arterio-venous
fistulae. Accelerated atherosclerotic processes are seen but
are unlikely without either significant environmental or
genetic risk factors.
Vascular and musculoskeletal conditions are often fairly
simple to differentiate on the basis of history and clinical
examination of the limb. However, examination of the
peripheral pulses may be normal in non (or transiently)
-occlusive vascular disease. Similarly, ABPI’s at rest may be
normal, but a post exercise fall would indicate vascular
pathology. In PAES, ABPI’s in relaxed and plantar flexed
positions would also be expected to be different and are
easily performed at the bedside.
Measurement of compartment pressures in chronic
compartment syndrome is well established and should be
performed before fasciotomy is undertaken.1 The first
patient discussed above was unusual in that she underwent
fasciotomies (twice) without any record of compartment
Table 1 The classification of popliteal artery entrapment syndrome is based on the anatomy of the popliteal fossa.
Type I The popliteal artery passes medially and then deep to the normal medial head of gastrocnemius
Type II The medial head of gastrocnemius inserts more laterally than usual. The popliteal artery descends normally
but passes medially to the muscle
Type III The medial head of gastrocnemius has an accessory slip arising more laterally that compresses the popliteal
artery
Type IV The popliteal artery is compressed either by running deep to the popliteus muscle or by an anomalous fibrous
band. Gastrocnemius may be normal
Type V Arterial/muscular anatomy as found in types IeIV but also including the popliteal vein
Type VI No anatomical abnormality. Extrinsic compression of popliteal artery usually associated with hypertrophy of
gastrocnemius. So-called “functional PAES”
e18 C.M. Lamb et al.pressures being measured. The second patient underwent
his fasciotomies several years before presenting to us at
a different hospital. It is not clear whether he had
compartment pressures measured prior to the procedure
but in his case, a degree of venous occlusion from PAES type
V may have caused a false elevation of his measured
pressures.2 MRI and near infra-red spectroscopy3 have also
been used to non-invasively diagnose chronic compartment
syndrome.
If vascular pathology is suspected duplex ultrasound,
both in relaxed and plantar-flexed positions, is the initial
investigation of choice.4 If USS confirms vascular pathology,
magnetic resonance angiography should be performed to
indicate the likely cause by showing either deviation of the
artery, extrinsic compression, the presence of an adventi-
tial cyst or evidence of atheroma.
In PAES, the popliteal artery is compressed during
plantar flexion by various anomalous musculo-tendinous
structures. It is classified anatomically into 6 types Table 1.
Pre-operative MR illustrates the aberrant anatomy and
distinguishes between functional and anatomical PAES prior
to surgical intervention.5 Conventional angiography is of
limited value in PAES. An aberrant course of the popliteal
artery in type I disease may be revealed but once damage
to the artery has occurred, PAES is indistinguishable from
atherosclerosis.4
Continued entrapment leads to progressive fibrosis of
the popliteal artery. Once diagnosed, PAES should be
treated early to prevent disease progression and perma-
nent arterial damage.6 The main aims of treatment for
PAES are release of arterial compression with restoration
of blood flow and as near normal anatomy as possible. If
treated early, a simple surgical release of the structures
compressing the popliteal artery is usually curative. If the
fibrosis has progressed to the extent that aneurysm
formation or intimal fibrosis has occurred, musculo-
tendinous release is not sufficient and arterial repair or
bypass may be necessary. Some studies have local
thrombolysis may permit a less extensive procedure than
would have otherwise have been necessary where more
severe damage has already occurred,4 but other endo-
vascular techniques such as angioplasty and stenting do
not have a role.Patients treated with surgical release alone have fewer
symptoms at follow up and better long term patency rates
than those that undergo vascular reconstruction.6
In summary, PAES is a rare but significant cause of
serious, limb threatening peripheral vascular disease in
young patients. Early diagnosis and treatment are essential
to avoid permanent arterial damage and to allow less
radical surgical treatment. Young, otherwise fit patients
presenting with claudication should have the diagnosis of
PAES considered and be investigated with appropriate
imaging techniques whilst in resisted plantar flexion.
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